of the cerebral wall.
related genes, the loss of XRCC4 was associated with embryonic lethality. The cause of death was not immunological, but, surprisingly, was due to a rather specific and pronounced defect throughout the embryonic nervous system: many early, postmitotic neurons, identified by anatomical location and correlated ␤3-tubulin immunostaining, were dead ( Figure 1B) . The same nervous system phenotype was also observed in animals null for DNA ligase IV (Frank et al., 1998; Gao et al., 1998), the dimerization partner of XRCC4. Based on the functional properties of these proteins, and the fact that independently derived mutations of each gene produced the same phenotype in both the immune system (as expected) and the nervous system, it seems likely that the early neuronal death in both mutants is due to a defect in NHEJ, and hence the presence of unrepaired DSBs, in these neurons. One well-characterized source of DNA DSBs is V(D)J recombination, which assembles immunoglobulin and T cell receptor genes from component gene segments. In the first phase of this reaction, the proteins encoded by the recombination activating genes, RAG1 and RAG2, cleave a chromosome in two locations, immediately adjacent to the two gene segments to be recombined (Figure 2A) . In the second phase of the reaction, the four broken ends are rejoined in a new configuration, resulting in the assembly of a potentially functional antigen receptor gene. The second, end-joining phase of V(D)J recombination is critically dependent on ubiquitous specificities. Selection is best understood in the thymus, where the vast majority of developing T cells die, either to produce "surface displays" of molecules that could through negative selection or because of a failure to allow the ordered regeneration of postmitotic retinal receive a survival signal (death by neglect). The survival ganglion cell neurons as they reinnervated the tectum in or death of thymocytes, therefore, can be directly traced goldfish. More recently, the discovery of a highly diverse to the fine specificity of the T cell receptors they express family of odorant receptors has stimulated speculation on their surface, and hence to the V(D)J recombination that DNA rearrangement may be involved in determining events that gave rise to the receptor genes. initiated is important, since this would help to identify transcripts (Gao et al., 1998). The significance of this the location and developmental stage of the cell at the correlation remains to be determined. Postnatal neurotime of a putative DNA cleavage event that would norgenic compartments cannot be similarly compared, mally be repaired by NHEJ. It would also provide inforsince XRCC4 and LigIV mutants die before birth. It would mation about the proliferative capacity of the cells that not be surprising, however, to find a similar loss of newly gave rise to the corpses. One factor that may complicate postmitotic neurons in postnatal neurogenic populathese analyses is that not only do all mutant embryos tions, a possibility that could be addressed with condidie before birth, but, even at earlier embryonic ages, the tional mutants.
Mendelian ratio is skewed away from homozygous null Extensive Apoptosis among Proliferating animals ( Table 1 in 
